Abstract. A radio-tagged Japanese Golden Eagle (Aquila chrysaetos japonica) released in northern Honshu (Japan) after rescue and rehabilitation by humans was tracked.
The Japanese Golden Eagle (Aquila chrysaetos japonica) is one of the most endangered raptor species in Japan, with a nationwide reduction in breeding performance (Society for Research of Golden Eagle [SRGE] 2001) . Whereas more than 40% of pairs successfully fledged before the 1980s, an average of 23% of breeding pairs in Japan fledged their young between 1996 and 1999 (SRGE 2001 .
To assess the population stability of the Japanese Golden Eagles, information on their movements and dispersal is essential (Newton 1998 , Walters 1998 ). Such information is available for the European and North American subspecies (see Watson 1997) , but not for the Japanese subspecies. Although tagging transmitters (Komatsu & Chiba 1994) and wing markers (SRGE 1994 , Mitani 1997 ) have been used, few tracks have been identified in Japan.
Knowledge of the movements of Golden Eagles is also useful in assisting their return to the wild. It is not rare for emaciated young eagles to be rescued by humans (Komatsu & Chiba 1994) . As the newborn population is reduced, it is necessary for rehabilitated eagles to be returned to the wild if possible. Furthermore, some zoological parks have succeeded in breeding Japanese Golden Eagles in captivity, and a release program for these individuals may be required in the future to support wild populations.
In this study, we tracked a radio-tagged juvenile Golden Eagle released in northern Honshu after rescue and rehabilitation by humans, and found the first case of longdistance movement of the Japanese subspecies.
The individual we tracked was first found on the roadside in Ohno Village, Iwate Prefecture, northern Honshu (Japan) on 30 June 2002 (Fig. 1) , and was easily captured by local people. The capture site was in a gently hilly area (ca. 200-400m above sea level), consisting mainly of pastures and secondary forests. The terrain surrounding the capture site seems unsuitable for Golden Eagles, which usually inhabit precipitous mountain areas. No breeding pair was observed around the capture site except in a territory 8.8km to the south. A juvenile eagle fledged in this territory on 7 or 8 June 2002. The other nearest territory that produced fledged young in this breeding season was 42km south of the capture site. Therefore, we concluded that the rescued eagle came from the former territory.
On 1 July 2002, the captured eagle was transferred to the Wildlife Nursing Center of Iwate Prefecture.
No external wound was found, but a body weight of 2.40 kg indicated poor nutritional status (Tachibana 1983 , SRGE 1988 , Komatsu & Chiba 1994 . The individual was identified as a post-fledged juvenile because its lesser and median upperwing coverts were uniformly dark brown and lacked old worn feathers, which are characteristic traits of individuals in their second summer or older (Morioka et al. 1995) . The eagle was identified as a female by DNA analysis of blood and feather samples.
After the release on 8 August, the individual stayed within 1km of the release point until 15 August (Fig. 1) . During this period, the parent eagles did not appear around either the juvenile or the nest. On 16 August, the individual soared and glided to the west, and arrived in a mountainous area (up to 500m above sea level) 8.1km from the release Juvenile Golden Eagles stay in the neighbourhood of their nests after fledging, and continue to receive parental care (Watson 1997) . Fledged juveniles usually take more than 100 days to move beyond the home range of their parents (Bahat 1992 , O'Toole et al. 1999 . It has also been suggested that the dispersal of juveniles from parental territories tends to be earlier if the food supply is insufficient (Walker 1988) . The juvenile in this study was rescued in an unsuitable habitat far from its natal range on the 23rd day after fledging in poor nutritional condition. The most likely explanation is that inadequate care by the parents forced the juvenile to disperse at an extraordinarily early stage, and further starvation caused its emaciation. The food supply in this breeding territory is considered good, because a breeding performance of 71% was recorded for the past 7 years (Maeda unpublished data), which greatly exceeds the most recent national average (23%). We do not know what caused the juvenile to starve, but the fact that the parents did not appear around their nest suggests an accidental or natural disappearance. In the next breeding season (from winter 2002 to summer 2003), we observed the breeding pair in this territory again. We compared the pattern of missing remex and plumage characteristics and deduced that one of the pair may have been replaced after the previous breeding season, although the identification of individuals is imperfect.
Interpreting the movement of this individual as natural dispersion from the natal area must be done with prudence, because it was captured and rehabilitated for more than a month in the nursing facility. The experience of being fed by humans and stresses affecting the fledgling during rehabilitation were likely to influence its behaviour after its release into the wild. Nevertheless, the fact that the post-fledged eagle moved more than 150 linear kilometres suggests that juvenile Golden Eagles are long-distance dispersers, as has been shown for other subspecies (Watson 1997) . Such high mobility may enhance gene exchange between local populations. This is consistent with the fact that Japanese Golden Eagles have no marked regional differences in genetic structure (Masuda et al. 1998 ).
The mortality rate for immature Golden Eagles is unclear but is estimated to be very high (Watson 1997) . The juvenile eagle we tracked in this study did not survive its first winter. Human support, such as supplementary feeding or restoration to rehabilitation, may be required after release depending on the circumstances, although the timing and the method of delivery of this support will be problematic. It is remarkable that a juvenile that was only about two months older than fledging and had received parental care for only 23 days at maximum in its post-fledging period could survive for at least two months without parental care. Our study also shows that the juvenile directed its course consistently to the north or west. Such information should be helpful in deciding the release options (e. g., time, place, age) and human support given in subsequent cases. We must accumulate case studies that track the fates of released eagles. Because immature Golden Eagles are most likely to be distant dispersers, radio tracking using surface waves is inefficient. Aerial or satellite tracking is desirable to identify the dispersion patterns of immature Golden Eagles at least until they become sedentary after breeding age. 
